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cycloalkyl,vC2-Cio alkenyl, and C2-C10 alkynyl, wherein n is 0, 1, 2, or 3, and 
the (CH2)nAr. (CH2)nheteroaryl, alkyl, cycloalkyl, alkenyl, and alkynyl groups 
are optionally substituted by up to 5 groups selected from NR^rS, hr(0)R'*R5, 
N+r4r5r6y-, phenyl, substituted phenyl, (CH2)nheteroaryl, hydroxy, 
alkoxy, phcnoxjc, thiol, thioalkyl, halo, C0R4, C02R^, CONR^rS, S02NR%5^ 

SO3R4, POsR^.^sldehyde, nitrile, nitro, 
heteroaryloxy, 

0R5 

I 

T(CH2)mQR^. T(C%)niC-(CH2)mQR^. 

I 

H 

C(0)T(CH2)mQR^ NHi:(0)T(CH2)niQR'^. T(CH2)mC(0)NR4NR5 or 
T(CH2)toC02R^ wherein )each m is independently 1-6, T is O, S, NR4, 
N^-(0)R4 N+r4r6y-. or (^4r5, and Q is O, S, NR5, N+(0)r5 or N+R5r6y-; 

and additionally allqrl, alkenyl and alkynyl can be further substituted with one to 
three cycloalkyl gF0tq)S, 

when the dotted line is present, is absent; 

otherwise r3 has the meanings of wherein r2 is as defined above, as well as 
OH, NR4r5, C00R4, 0R4, CONR4r5, S02NR4r5, SOsR^, POsR* 

T(CH2)mQR'*. 
0R5 
I 

T(CH2)mC-(CH2)xnQR^. 

1 

H ' . ^: 

wherein T and Q are as defined above; 

r4 and R5 are each independently selected from the group consisting of 
hydrogen/Ci-Cg alkyl, substituted alkyl, C2-Cfi aUccnyl, C2-C6 alkynyl, 

NCCi-CgalkyOi or 2» (CH2)nAr, C3-C10 cyclcmlkyl, heierocyclyl, and 

heieroaTyl, or R"* and together wi± the nitrogen to which they are attached 
optionally form a ring having 3 to 7 carbon atoms ^d said ring optionally 
contains 1, 2, or 3 heteroatoms selected from the group consisting of nitrogen, 
substituted nitrogen, oxygen, and sulfur; 

when r4 and R^ together with the nitrogen to which they are attached form a 
ring, the said ring is optionally substituted by 1 to 3 groups selected from OH, 
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0R4, NR4r5. (CH2)mOR4. (CH2)mNR'*R^. T-(CH2)niQR4. 

CO-T-(CH2)niQR*. NH(C0)T(CH2)mQR'^. T-(CH2)mC02R4, or 
T(CH2)mCONR4R5; 

r6 is alkyl; 

r8 and R^ independently arc H, NR^rS, N+(0)R4r5, N+R*R5r6y-, COR"*, 
C02R4, CONR4r5, S02NR4r5, SO^R^ POsR^ CN or nitro; 



when the dotted line is absent, R can additionally 
be = NOH, 



= NOalkyl , ^NOalkenyl. =NOalkynyl or =NOcycloalkyl; 

and 

Y is a halo counter^ion; 

with the proviso that: (a) when R* and R* are both hydrogen, W is NH, R' is hydrogen 
and X is NR'°, then R is neither unsubstituted (Ci-Cio) alkyl, unsubstituted (Cj-Cio) 
alkenyl nor unsubstimted (CfCio) allQrnyl; 



(bV when R* or R^ is NRV, N*(0)RV, or NH^^R^T, then one or more of R^ R^ and 
R must be, independent of the nitrogen to which said one or more R^, R^ and R^ are 
anached, heterocyclic or beteroaiyl; and 

(c) when R' or R' is COR\ C02R\ CONRV, SOjNRV, SOsR"* or PO3R*, then one or 

more of R , R and R must be, independent of the nitrogen lo which said one or more R^, 
R^ and R* are attached, (CH2)naryl wherein n is zero, 1, 2 or 3, heterocyclic or heteroaryl; 

(d) when X is S and W is NH, then at least one of Rl, R2, R3, R8 and R9 is other than H 
or C1-C3 alkvl 



55. A compound of Claim 54, wherein W is NH, and R^ and R^ both are hydrogen. 
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56. A compound of Claim 55 having the fonnula 

H J 

k 



wherein: 

r1 and r2 independendy are jjvdrogen, Ci-Cjo alkyl, (CH2)nAr, 
(CH2)nheteroaiyl, C3-C10 cycloalkyl, or (CH2)n heterocyclyl, 
wherein n is 0, 1, 2 or 3, and the ^ai2)nAr, (CH2)nheteroaiyl, alkyl, cycloalkyl 
and (CH2)n heterocyclyl groups ar? optionally substimted by up ro 5 groups 

selected from NR4r5^ N+(0)r4r5, v^+r4r5r6y-. alkyl, phenyl, substimted 
phenyl, (CH2)nheteroaiyl, hydroxy, al^oxy, phenoxy, thiol, thioalkyi, halo, 

COR4 CO2R4, CONR4r5, S02NR4r\ SO3R4, PO3R4, aldehyde, nitrile, nitro, 

heteroaiyloxy, T(CH2)njQR^. 



0R5 

T(CH2)n,C-(CH2)naQR4. 

I 

H 

C(0)T(CH2)mQR^ 

NHC(0)T(CH2)mQR'*, T(CH2)niC(0)NR4NR5. or T(^H2)inC02R4 wherein 
each m is independently 1-6, T is 0, S, NR4, N+(0)R4, V^4r6y-, or CR4r5, 
and Q is O, S, NR5, N+(0)R5, or N+r5r6y-; 

r3 has the meanings of R2, wherein R^ is as defined above,\as well as OH, 
NR4r5, C00R4, 0R4, CONR4r5, S02NR4r5, SO3R4, Po\r4. 

0R5 

I 

T(CH2)inQR^, T(CH2)mC-(CH2)mQR4, 



wherein T and Q are as defined above; 
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and R.^ are each independently selected from the group consisting of 
hydrogei^l-Cg alkyl, suhsiituted alkyl, C2-C^ alkenyl, C2-C6 alkynyl, 

NCCi-CgalKyOi or 2> (CH2)nAr, C3-C10 cycloalkyl, heterocyclyl, and 

heteroaryl, or and r5 together with the nitrogen 10 which they are attached 
optionally foim a^ing having 3 to 7 carbon atoms and said ring optionally 
contains 1, 2» or 3 heteroaioms selected from the groirp consisting of nitrogen^ 
suhstimted nitrogen, iMcygen, and sulfur; 

when and R^ togetner with the nitrogen 10 which they are attached form a 
ring, the said ring is optiwjally substituted by 1 to 3 groups selected from OH, 

0R4, NR4r5, (CH2)mOR\(CH2)mNR'^R5, T-(Cft2)mQR4> 

G0-T-(CH2)mQR'^- NH(CO)i^H2)mQR^^ T.(CH2)mC02R4, or 
T(CH2)toCONR4r5; 

r6 is alkyl; and 
Y is a halo counter-ion. 




57. A compound of Claim 54 wherein W is S, SO, or SO2. 



58. A pharmaceutical fonl^ulaiion comprising a compound of compound of Fonnuia I 




I 



w 



\1 

or a pharmaceurically acceptable salVthereof, 
wherein: 

the doned line represents an optional double bond; 
W is NH, S, SO, or SO2; 

X is either O, S, orNRlO; 

r1, r2, and R^^ are independently selected\from the group consisting of H, 
(CH2)nAr, COR^, (CH2)nheteroary], (CH2)riheierocyclyl, Ci-Cio alkyl, C3-C10 
cycloalkyl, C2-C10 alkenyl, and C2-C10 alkyriyl, wherein n is 0, 1, 2, or 3, and 
the (CH2)nAr, (CH2)nheteroaTyl, alkyl, cycloalk^, alSmyl, and alkynyl grnqnfti 

are optionally substituted by up to 5 groups selected from NR4r5, >r*'(0)R'*R5, 
K^R'^R^R^y. alkyl, phenyl, substituted phenyl, (CH2)nheteroaryl, hydroxy. 
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alkoxy, pheno\:y, thiol, thioalkyl. halo, COR^, C02R4, CONR^rS, S02NR4r5, 
SO3R4, P03R\ aldehyde, nitrile, nitro, 

i 

heteroaryloxy, 
T(CH2)inQR'^. 

'A 

0R5 






T(CH2)mC-(CH2)inQR'*. I 

. I ^ : ^: 

H 

l\ ^i \ C(0)T(CH2)mQR'^. NHC AT(CH2)mQR'^, T(CH^^^ 

T(CH2)inC02R^ wherein each m is independently 1-6, T is O, S, NR^ 
N+(0)R4 K+r4r6y-, or CR^l^S^ and Q is 0, S. NR5, N+(0)R5 or NtRSR^Y"; 

V 

\\ 

and additionally alkyl, alkenyl an^ alkynyl can be further substituted with one to 
three cycloalkyl groups, ^ 

when the dotted line is present, r3 isWhsent; 

othenvise R^ has the meanings of R^,\wherein R^ is as defined above, as well as 
OH. NR4r5, C00R4 OR^ CONR^R^, S02NR4r5, SO3R4. PO3R4, 



0R5 



T(CH2)inQR'^, T(CH2)mC-(CH2)mQR^, 



H 

wherein T and Q are as defined above; 

R4'andR5 are each iiuiependently selected from die group consisting of 
hydrogen, Ci-Cg alkyl, subsiimied alkyl, Ci-Cs alkenj\ C2-C6 alkynyl, 

N(Ci-C6alltyl)l or 2. (CH2)nAr, C3-C10 cycloallQrl, hetVocyclyl, and 

heieroaryl, or and together with ihc nitrogen to which they are attached 
optionally form a ring having 3 to 7 carbon atoms and said ring optionally 
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contains 1, 2, or 3 heteroatoms selected from the group consisting of nitrogen, 
substituted nitrogen, oxygen, and sulfur; 

when and together with the nitrogen to which they are attached fonn a 
ring, the said ring is optionally substituted by 1 to 3 groups selected firom OH, 

0R4. NR4r5. (CH2)mOR4. (CH2)mNR4R5, T-{CH2)mQR4. 

C0.T-(CH2)mQR^. NH(C0)T(CH2)mQR'^. T-(CH2)mC02R4 or 
T(CH2)mCONR4R5; 

r6 is aUqrl; 

r8 and R^ independently are H. NR4r5, N+(0)R^R5, N+r4r5r6y-, COR^. 
CO2R'*, CONR^R^, S02NR4r5, SO^R^ POaR^ CN or nitro; 

when ihe dotted line is absent, can additionally be = NOH, 
= NOalkyl , =NOalkenyl, =NOaUQaiyl or =NOcycloalkyl; 

and 

Y is a halo counter-ion; 

with the proviso that: (a) when and R^ arc both hydrogen, W is NH, R* is hydrogen 
and X is NR*^ then R is neither unsubstitutcd (Ci-Cio) alkyl, unsubstitured (Ci-Cio) 
alkenyrnorunsubstituted(CrCio)alkynyl; and 

(b) when R* or R*-* is NRV, N*(0)RV, NIrVrV, COR^ COzR^ CONRV, 
S0?NR'*R\ SOxR^ or POsR"*, then one or more of R^ R^ and R^ must be, independent of 
the nitrogen to which said one or more of R , R and R is attached, (CH2)naryl wherein n 
is zero, 1, 2, or 3, heterocyclic or heicroaryl; 

(c) when X is S and W is NH, then at least one of Rl, R2,.R3, R8 and R9 is other than H 
orCrQ alkyl; 

in combination w ith a phan naceu tically acceptable carried diluent, or excipient. 



59, A pharmaceutical formulation comprising a compound of Claim 56 in combination 
with a pliamiaceutically acceptable carrier, diluent or excipient. - - 
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